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This paper presents the results of a molecular genetic analysis of the changes in the composition of the microbiota of the blind 
processes of the intestine of the hens of the industrial loam "Lohmann Brown" during ontogeny. According to the results of the 
analysis of taxonomic affiliation it is established that over 70% of the phylotypes belong to the three phylums - Firmicutes, 
Bacteroidetes and Proteobacteria, less represented were Actinobacteria, Tenericutes and Fusobacteria, and a significant 
number of unidentified bacteria was detected. During ontogenesis, birds exhibited marked changes in the ratio of the number 
of phylotypes and taxonomic groups of the intestinal microbiota. At the age of 20-40 weeks, the birds showed a significant 
increase in the representatives of the Clostridia class involved in the metabolism of carbohydrates, acid-utilizing bacteria of the 
order Negativicutes and bacteria with high antagonistic properties (Bifidobacteriales, Bacillus), as well as a significant decrease 
in the content of a number of opportunistic and pathogenic taxa - family Enterobacteriaceae, the order of Pseudomonadales, 
phylum Tenericutes. The greatest homogeneity of the bacterial community of the blind processes of the gastrointestinal tract 
in laying hens was revealed at the age of 20 weeks, which is confirmed by the estimation of biodiversity by means of ecological 
indices.  


















Ƭ ǗǊǛǜǘǩǣǏǖ ǒǛǛǕǏǎǘǌǊǗǒǒ ǙǚǏǎǛǜǊǌǕǏǗǥ ǚǏǑǝǕǦǜǊǜǥ ǖǘǕǏǔǝǕǩǚǗǘ-ǍǏǗǏǜǒǡǏǛǔǘǍǘ ǊǗǊǕǒǑǊ ǒǑǖǏǗǏǗǒǩ ǛǘǛǜǊǌǊ
ǖǒǔǚǘǋǒǘǜǥ ǛǕǏǙǥǟ ǘǜǚǘǛǜǔǘǌ ǔǒǢǏǡǗǒǔǊ ǔǝǚ ǙǚǘǖǥǢǕǏǗǗǘǍǘ ǔǚǘǛǛǊ mƵǘǖǊǗǗ ƫǚǊǝǗ} ǌ ǜǏǡǏǗǒǏ ǘǗǜǘǍǏǗǏǑǊ ƹǘ
ǚǏǑǝǕǦǜǊǜǊǖ ǊǗǊǕǒǑǊ ǜǊǔǛǘǗǘǖǒǡǏǛǔǘǓ ǙǚǒǗǊǎǕǏǐǗǘǛǜǒ ǝǛǜǊǗǘǌǕǏǗǘ ǡǜǘ ǛǌǥǢǏ  ǞǒǕǘǜǒǙǘǌ ǘǜǗǘǛǒǜǛǩ ǔ ǜǚǏǖ
ǞǒǕǝǖǊǖ- )LUPLFXWHV%DFWHURLGHWHVǒ3URWHREDFWHULDǖǏǗǏǏǙǚǏǎǛǜǊǌǕǏǗǥǋǥǕǒ$FWLQREDFWHULD7HQHULFXWHVǒ)XVREDFWHULD
ǊǜǊǔǐǏǌǥǩǌǕǏǗǘǙǚǒǛǝǜǛǜǌǒǏǑǗǊǡǒǜǏǕǦǗǘǍǘǔǘǕǒǡǏǛǜǌǊǗǏǒǎǏǗǜǒǞǒǠǒǚǘǌǊǗǗǥǟǋǊǔǜǏǚǒǓƬǜǏǡǏǗǒǏǘǗǜǘǍǏǗǏǑǊǝ
493    ȝɐɕɎɖɎɖɑɎɕɑɓəɗɊɑɗɛɤɓɑɡɎɠɖɑɓɉɓɜəɋɗɖɛɗɌɎɖɎɐɎ 
   




ǔǒǢǏǡǗǒǔǊ Ƭ ǌǘǑǚǊǛǜǏ - ǗǏǎǏǕǦ ǝ ǙǜǒǠ ǘǜǖǏǡǏǗǘ ǎǘǛǜǘǌǏǚǗǘǏ ǝǌǏǕǒǡǏǗǒǏ ǙǚǏǎǛǜǊǌǒǜǏǕǏǓ ǔǕǊǛǛǊ Clostridia, 
ǝǡǊǛǜǌǝǨǣǒǟǌǖǏǜǊǋǘǕǒǑǖǏǝǍǕǏǌǘǎǘǌǔǒǛǕǘǜ-ǝǜǒǕǒǑǒǚǝǨǣǒǟǋǊǔǜǏǚǒǓǙǘǚǩǎǔǊNegativicutes ǒǋǊǔǜǏǚǒǓǛǌǥǛǘǔǒǖǒ
ǊǗǜǊǍǘǗǒǛǜǒǡǏǛǔǒǖǒǛǌǘǓǛǜǌǊǖǒBifidobacteriales, BacillusǊǜǊǔǐǏǎǘǛǜǘǌǏǚǗǘǏǛǗǒǐǏǗǒǏǛǘǎǏǚǐǊǗǒǩǚǩǎǊǝǛǕǘǌǗǘ-
ǙǊǜǘǍǏǗǗǥǟ ǒ ǙǊǜǘǍǏǗǗǥǟ ǜǊǔǛǘǗǘǌ Ȃ ǛǏǖǏǓǛǜǌǊ Enterobacteriaceae ǙǘǚǩǎǔǊ Pseudomonadales ǞǒǕǝǖǊ Tenericutes. 










ǙǚǘǒǑǌǘǎǛǜǌǊ ǖǩǛǊǙǜǒǠǥǒ ǩǒǠƸǎǗǊǔǘ ǛǏǍǘǎǗǩǌǎǊǗǗǘǓǛǞǏǚǏ ǛǙǏǠǒǊǕǒǛǜǥ ǘǜǖǏǡǊǨǜ ǚǩǎǙǚǘǋǕǏǖ ǛǌǩǑǊǗǗǥǟ Ǜ
ǒǗǜǏǗǛǒǞǒǔǊǠǒǏǓǙǚǘǒǑǌǘǎǛǜǌǊǙǜǒǠǏǌǘǎǡǏǛǔǘǓǙǚǘǎǝǔǠǒǒ 
ƶǒǔǚǘǘǚǍǊǗǒǑǖǥ ǗǊǛǏǕǩǨǣǒǏ ǐǏǕǝǎǘǡǗǘ-ǔǒǢǏǡǗǥǓ ǜǚǊǔǜ ưƴƼ ǘǋǏǛǙǏǡǒǌǊǨǜ ǘǚǍǊǗǒǑǖ ǟǘǑǩǒǗǊ ǙǒǜǊǜǏǕǦǗǥǖǒ
ǌǏǣǏǛǜǌǊǖǒ ǑǊ ǛǡǏǜ ǒǛǙǘǕǦǑǘǌǊǗǒǩ ǛǘǋǛǜǌǏǗǗǥǟ ǠǏǕǕǨǕǘǑǘǕǒǜǒǡǏǛǔǒǟ ǒ ǊǖǒǕǘǕǒǜǒǡǏǛǔǒǟ ǞǏǚǖǏǗǜǘǌ ǌ ǛǌǩǑǒ Ǜ
ǙǘǕǗǥǖǒǟǘǜǛǝǜǛǜǌǒǏǖǝǛǏǕǦǛǔǘǟǘǑǩǓǛǜǌǏǗǗǘǓǙǜǒǠǥǊǜǊǔǐǏǌǒǜǊǖǒǗǊǖǒǊǗǜǒǋǒǘǜǒǔǊǖǒǋǏǕǔǊǖǒǍǘǚǖǘǗǊǖǒǒ
ǎǚǝǍǒǖǒǛǘǏǎǒǗǏǗǒǩǖǒTarakanov, 2006; Stanley et al, 2014).  
ƫǊǔǜǏǚǒǊǕǦǗǘǏ ǛǘǘǋǣǏǛǜǌǘ ǙǒǣǏǌǊǚǒǜǏǕǦǗǘǍǘ ǜǚǊǔǜǊ ǌǜǏǡǏǗǒǏǐǒǑǗǒ ǙǜǒǠǥǙǚǏǜǏǚǙǏǌǊǏǜ ǚǩǎǙǘǛǕǏǎǘǌǊǜǏǕǦǗǥǟ
ǒǑǖǏǗǏǗǒǓǛǌǩǑǊǗǗǥǟǛǚǩǎǘǖǞǊǔǜǘǚǘǌǘǛǗǘǌǗǥǖǒǒǑǔǘǜǘǚǥǟǩǌǕǩǨǜǛǩǚǘǛǜǒǚǊǑǌǒǜǒǏǔǒǢǏǡǗǘǍǘǜǚǊǔǜǊǚǏǐǒǖ
ǔǘǚǖǕǏǗǒǩ ǒ ǛǘǛǜǊǌ ǔǘǚǖǊ ƹǚǒ ǧǜǘǖ ǖǒǔǚǘǘǚǍǊǗǒǑǖǥ ǔǒǢǏǡǗǒǔǊ ǌǥǛǜǝǙǊǨǜ ǌ ǔǊǡǏǛǜǌǏ ǌǥǛǘǔǘǡǝǌǛǜǌǒǜǏǕǦǗǘǓ
ǒǗǎǒǔǊǜǘǚǗǘǓ ǛǒǛǜǏǖǥ ǔǘǜǘǚǊǩ ǚǏǊǍǒǚǝǏǜ ǌ ǘǜǌǏǜ ǗǊ ǙǚǘǒǛǟǘǎǩǣǒǏ ǒǑǖǏǗǏǗǒǩ ƻǜǘǒǜ ǘǜǖǏǜǒǜǦ ǡǜǘ ǒǑǖǏǗǏǗǒǏ
ǧǔǘǕǘǍǒǡǏǛǔǘǍǘ ǛǘǘǜǗǘǢǏǗǒǩ ǖǏǐǎǝ ǘǋǕǒǍǊǜǗǥǖǒ ǌǒǎǊǖǒ ǖǒǔǚǘǘǚǍǊǗǒǑǖǘǌ ǙǒǣǏǌǊǚǒǜǏǕǦǗǘǍǘ ǜǚǊǔǜǊ ǗǏ ǌǛǏǍǎǊ
ǘǔǊǑǥǌǊǏǜǙǘǕǘǐǒǜǏǕǦǗǘǏǌǘǑǎǏǓǛǜǌǒǏǗǊǖǏǜǊǋǘǕǒǡǏǛǔǒǏǙǚǘǠǏǛǛǥǒǛǘǛǜǘǩǗǒǏǑǎǘǚǘǌǦǩǙǜǒǠǥTorok et al., 20Ƭ
ǛǌǩǑǒ Ǜ ǧǜǒǖ ǊǔǜǝǊǕǦǗǥǖ ǩǌǕǩǏǜǛǩ ǌǘǙǚǘǛ ǒǑǝǡǏǗǒǩ ǔǊǡǏǛǜǌǏǗǗǘǍǘ ǒ ǔǘǕǒǡǏǛǜǌǏǗǗǘǍǘ ǛǘǛǜǊǌǊ ǖǒǔǚǘǋǒǘǜǥ ưƴƼ ǌ
ǙǚǘǠǏǛǛǏǘǗǜǘǍǏǗǏǑǊǙǜǒǠ 
ƺǊǑǚǊǋǘǜǔǊ ǒ ǙǚǒǖǏǗǏǗǒǏ ǛǘǌǚǏǖǏǗǗǥǟ ǜǏǟǗǘǕǘǍǒǓ ǗǊǙǚǊǌǕǏǗǗǥǟ ǗǊ ǚǏǊǕǒǑǊǠǒǨ ǖǊǔǛǒǖǊǕǦǗǘǓ ǙǚǘǎǝǔǜǒǌǗǘǛǜǒ
ǜǊǔǒǟǔǊǔǡǊǛǜǥǏǌǊǔǠǒǗǊǠǒǒǢǒǚǘǔǘǏǙǚǒǖǏǗǏǗǒǏǊǗǜǒǋǒǘǜǒǔǘǌǒǟǒǖǒǡǏǛǔǒǟǊǗǜǒǋǊǔǜǏǚǒǊǕǦǗǥǟǛǚǏǎǛǜǌǗǏǚǏǎǔǘ
Ǚǚǒǌǘǎǩǜ ǔ ǝǟǝǎǢǏǗǒǨ ǑǎǘǚǘǌǦǩ ǙǜǒǠǥ ǛǌǩǑǊǗǗǘǖǝ Ǜ ǚǊǑǌǒǜǒǏǖ ǗǏǔǘǗǜǚǘǕǒǚǝǏǖǥǟ ǛǏǔǝǗǎǊǚǗǥǟ ǒǗǞǏǔǠǒǓ - 
ǛǊǕǦǖǘǗǏǕǕǏǑǘǌ ǔǊǖǙǒǕǘǋǊǔǜǏǚǒǘǑǘǌ ǛǜǊǞǒǕǘǔǘǔǔǘǑǘǌ ǔǕǘǛǜǚǒǎǒǘǑǘǌ Ǌ ǜǊǔǐǏ ǙǘǕǒǖǒǔǚǘǋǗǥǟ ǑǊǋǘǕǏǌǊǗǒǓ
(Dzhavadov et al., 2016; Collier et al  ƹǊǜǘǍǏǗǗǥǏ ǖǒǔǚǘǘǚǍǊǗǒǑǖǥ ǌǥǑǥǌǊǨǜ ǗǊǚǝǢǏǗǒǏ ǛǘǛǜǊǌǊ ǔǒǢǏǡǗǘǓ
ǖǒǔǚǘǋǒǘǜǥǒǑǖǏǗǏǗǒǩǜǘǕǣǒǗǥǌǗǏǢǗǏǍǘǌǒǎǊǖǥǢǏǡǗǘǍǘǜǘǗǝǛǊǙǚǘǡǗǘǛǜǒǒǙǘǌǥǢǏǗǗǘǓǙǊǚǊǠǏǕǕǨǕǩǚǗǘǓ
ǙǚǘǗǒǠǊǏǖǘǛǜǒ ǛǜǏǗǘǔ ǔǒǢǏǡǗǒǔǊ ǎǕǩ ǜǘǔǛǒǡǏǛǔǒǟ ǖǏǜǊǋǘǕǒǜǘǌ ǡǜǘ ǌ ǒǜǘǍǏ ǗǏǍǊǜǒǌǗǘ ǘǜǚǊǐǊǏǜǛǩ ǗǊ ǛǘǛǜǘǩǗǒǒ
ǑǎǘǚǘǌǦǩǒǙǚǘǎǝǔǜǒǌǗǘǛǜǒǛǜǊǎǊ 
ƻǗǒǐǏǗǒǏ ǚǒǛǔǊ ǚǊǑǌǒǜǒǩ ǒǗǞǏǔǠǒǘǗǗǥǟ ǙǊǜǘǕǘǍǒǓ ǝ ǙǜǒǠ Ǣǒǚǘǔǘ ǛǌǩǑǥǌǊǨǜ Ǜ ǞǘǚǖǒǚǘǌǊǗǒǏǖ ǑǎǘǚǘǌǘǓ
ǖǒǔǚǘǋǒǘǜǥ ǙǒǣǏǌǊǚǒǜǏǕǦǗǘǍǘ ǜǚǊǔǜǊ ǔǘǜǘǚǊǩ ǛǙǘǛǘǋǗǊ ǘǋǏǛǙǏǡǒǜǦ ǌǥǛǘǔǝǨ ǚǏǑǒǛǜǏǗǜǗǘǛǜǦ ǔ ǔǘǕǘǗǒǑǊǠǒǒ
ǔǒǢǏǡǗǒǔǊǙǊǜǘǍǏǗǊǖǒYeoman et al., 2012; Callaway et al., 2008; Kerr et alǋǕǊǍǘǎǊǚǩǛǒǗǜǏǑǝǒǖǒǕǏǜǝǡǒǟǐǒǚǗǥǟ
ǔǒǛǕǘǜƵưƴǋǊǔǜǏǚǒǘǠǒǗǘǌǒǎǚǝǍǒǟǛǎǏǚǐǒǌǊǨǣǒǟǚǘǛǜǒǚǊǑǌǒǜǒǏǙǊǜǘǍǏǗǗǥǟǌǒǎǘǌǛǘǏǎǒǗǏǗǒǓBrisbin et al., 
2011; Dobson et al., 2012; Messaoudi et al., 2012).  
Ʈǘ-ǟǍǘǎǘǌǙǚǘǢǕǘǍǘǛǜǘǕǏǜǒǩǒǛǛǕǏǎǘǌǊǗǒǩǖǒǔǚǘǘǚǍǊǗǒǑǖǘǌǌǚǊǑǗǥǟǧǔǘǛǒǛǜǏǖǊǟǋǥǕǒǘǍǚǊǗǒǡǏǗǥǒǑǝǡǏǗǒǏǖ
ǔǝǕǦǜǒǌǒǚǝǏǖǥǟ ǢǜǊǖǖǘǌ ǗǊ ǒǛǔǝǛǛǜǌǏǗǗǥǟ ǙǒǜǊǜǏǕǦǗǥǟ ǛǚǏǎǊǟ ƻǝǣǏǛǜǌǏǗǗǘ ǚǊǛǢǒǚǒǜǦ ǙǘǗǒǖǊǗǒǏ ǛǘǛǜǊǌǊ
ǖǒǔǚǘǋǒǘǜǥǙǘǑǌǘǕǒǕǘǚǊǑǌǒǜǒǏǖǏǜǊǍǏǗǘǖǗǥǟǖǏǜǘǎǘǌǒǑǝǡǏǗǒǩǖǒǔǚǘǘǚǍǊǗǒǑǖǘǌǌǊǐǗǘǓǘǛǘǋǏǗǗǘǛǜǦǨǔǘǜǘǚǥǟ
ǖǘǐǗǘǛǡǒǜǊǜǦǘǜǛǝǜǛǜǌǒǏǗǏǘǋǟǘǎǒǖǘǛǜǒǌǔǝǕǦǜǒǌǒǚǘǌǊǗǒǒǖǒǔǚǘǘǚǍǊǗǒǑǖǘǌPark et al., 2008; Amann et al., 1995). 
Ǉǜǘǜ ǖǘǖǏǗǜ ǩǌǕǩǏǜǛǩ ǙǚǒǗǠǒǙǒǊǕǦǗǥǖ ǌ ǙǘǗǒǖǊǗǒǒ ǛǝǣǏǛǜǌǝǨǣǏǍǘ ǋǒǘǚǊǑǗǘǘǋǚǊǑǒǩ ǙǘǛǔǘǕǦǔǝ ǎǘ 
ǖǒǔǚǘǘǚǍǊǗǒǑǖǘǌǋǒǘǛǞǏǚǥǗǏǙǘǎǎǊǨǜǛǩǔǝǕǦǜǒǌǒǚǘǌǊǗǒǨǗǊǒǛǔǝǛǛǜǌǏǗǗǥǟǙǒǜǊǜǏǕǦǗǥǟǛǚǏǎǊǟǗǘǙǚǒǧǜǘǖǖǘǍǝǜ
ǒǍǚǊǜǦǌǊǐǗǝǨǧǔǘǕǘǍǒǡǏǛǔǝǨǚǘǕǦDibner et al., 2008).  
ƬǠǏǕǘǖǚǩǎǏǚǊǋǘǜǋǥǕǊǎǊǗǊǖǗǘǍǘǛǜǘǚǘǗǗǩǩǟǊǚǊǔǜǏǚǒǛǜǒǔǊǖǒǔǚǘǋǒǘǜǥǔǒǢǏǡǗǒǔǊǠǥǙǕǩǜ-ǋǚǘǓǕǏǚǘǌǔǘǜǘǚǊǩ
ǙǘǑǌǘǕǒǕǊ ǎǏǜǊǕǦǗǘ ǘǟǊǚǊǔǜǏǚǒǑǘǌǊǜǦ ǚǩǎ ǌǊǐǗǥǟ ǑǊǔǘǗǘǖǏǚǗǘǛǜǏǓ ǌ ǞǝǗǔǠǒǘǗǒǚǘǌǊǗǒǒ ǧǜǘǓ ǛǕǘǐǗǘǓ







ƸǋǤǏǔǜǘǖ ǒǛǛǕǏǎǘǌǊǗǒǩ ǋǥǕǒ ǔǝǚǥ ǩǒǡǗǘǍǘ ǔǚǘǛǛǊ mƵǘǖǊǗǗ ƫǚǊǝǗ} ǚǊǑǕǒǡǗǘǍǘ ǌǘǑǚǊǛǜǊ    ǒ  ǗǏǎǏǕǦ
ƲǛǛǕǏǎǘǌǊǗǒǩǙǚǘǌǏǎǏǗǥǌǖǘǕǏǔǝǕǩǚǗǘ-ǍǏǗǏǜǒǡǏǛǔǘǓǕǊǋǘǚǊǜǘǚǒǒƸƸƸmƫƲƸƼƺƸƾ}ǒǖǏǐǎǝǗǊǚǘǎǗǘǓǕǊǋǘǚǊǜǘǚǒǒ
ǖǘǕǏǔǝǕǩǚǗǘǓ ǍǏǗǏǜǒǔǒ ǒ ǍǏǗǘǖǒǔǒ ǙǜǒǠǥ ƶǘǛǔǘǌǛǔǘǓ ǍǘǛǝǎǊǚǛǜǌǏǗǗǘǓ ǊǔǊǎǏǖǒǒ ǌǏǜǏǚǒǗǊǚǗǘǓ ǖǏǎǒǠǒǗǥ ǒ
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ƼǘǜǊǕǦǗǝǨ ƮƷƴ ǒǑ ǘǋǚǊǑǠǘǌ ǌǥǎǏǕǩǕǒ Ǜ ǙǘǖǘǣǦǨ ǗǊǋǘǚǊ m*HQRPLF '1$ 3XULILFDWLRQ .LW} m)HUPHQWDV  ?QF} ƵǒǜǌǊ
ǛǘǍǕǊǛǗǘ ǒǗǛǜǚǝǔǠǒǒ ǙǚǘǒǑǌǘǎǒǜǏǕǩ ƮƷƴ-ǊǖǙǕǒǞǒǔǊǠǒǨ ǙǚǘǌǘǎǒǕǒ Ǜ ǒǛǙǘǕǦǑǘǌǊǗǒǏǖ ƮƷƴ-ǊǖǙǕǒǞǒǔǊǜǘǚǊ 9HULW\
m/LIH7HFKQRORJLHV ?QF}ƻǂƪǛǙǘǖǘǣǦǨǧǝǋǊǔǜǏǚǒǊǕǦǗǥǟǙǚǊǓǖǏǚǘǌ)&$**&&7$$&$&$7*&$$*TC) Ȃ ǛǖǏǜǔǘǓǗǊ
5'-ǔǘǗǠǏ ǞǕǝǘǚǘǞǘǚ ' Ȃ :HOO5HG ǒ 5 7$&**+7$&&77*77$&*$&77 ǔǘǜǘǚǥǏ ǙǘǑǌǘǕǩǨǜ ǊǖǙǕǒǞǒǠǒǚǘǌǊǜǦ
ǞǚǊǍǖǏǗǜǍǏǗǊ6SƺƷƴǛǙǘǑǒǠǒǩǖǒǘǜǎǘǗǝǖǏǚǊǠǒǩǝǔǊǑǊǗǊǎǕǩǍǏǗǊS pƺƷƴEsherichia coliǌǚǏǐǒǖǏrƻ
- ǖǒǗǠǒǔǕrƻ- Ǜrƻ- Ǜrƻ- ǛǠǒǔǕǘǌrƻȂ ǖǒǗ 
ƾǕǝǘǚǏǛǠǏǗǜǗǘ-ǖǏǡǏǗǥǏ ǊǖǙǕǒǔǘǗǥ ǍǏǗǊ 6 SƺƷƴ ǘǡǒǣǊǕǒ Ǜ ǙǘǖǘǣǦǨ ƶ ǚǊǛǜǌǘǚǊ ǍǝǊǗǒǎǒǗ-ǒǑǘǜǒǘǠǒǘǗǊǜǊ Ǚǘ
ǛǜǊǗǎǊǚǜǗǘǓ ǖǏǜǘǎǒǔǏ Bryukhanov et al  ƴǘǗǏǡǗǝǨ ǔǘǗǠǏǗǜǚǊǠǒǨ ǜǘǜǊǕǦǗǘǓ ƮƷƴ ǌ ǚǊǛǜǌǘǚǏ ǘǙǚǏǎǏǕǩǕǒ Ǜ
ǙǘǖǘǣǦǨǞǕǝǘǚǒǖǏǜǚǊ4XELWm ?QYLWURJHQ ?QF}ƻǂƪǛǒǛǙǘǕǦǑǘǌǊǗǒǏǖǗǊǋǘǚǘǌm4XELWGV'1$%5$VVD\.LW}mInvitrogen, 
Inc}ƻǂƪǛǘǍǕǊǛǗǘǚǏǔǘǖǏǗǎǊǠǒǩǖǙǚǘǒǑǌǘǎǒǜǏǕǩ 
ƺǏǛǜǚǒǔǠǒǨ Ȃ ǗǍ ƮƷƴ ǙǚǘǌǘǎǒǕǒ ǚǏǛǜǚǒǔǜǊǑǊǖǒ HaeIII, HhaI ǒ MspI ǛǕǏǎǝǩ ǚǏǔǘǖǏǗǎǊǠǒǒ ǒǑǍǘǜǘǌǒǜǏǕǩ
mFermentas} ƵǒǜǌǊ ǌ ǜǏǡǏǗǒǏ  ǡ Ǚǚǒ rƻ ƹǚǘǎǝǔǜǥ ǚǏǛǜǚǒǔǠǒǒ ǘǛǊǐǎǊǕǒ ǧǜǊǗǘǕǘǖ ǑǊǜǏǖ ǎǘǋǊǌǕǩǕǒ  ǖǔǕ
ǖǊǚǔǏǚǊǖǘǕǏǔǝǕǩǚǗǘǍǘǌǏǛǊSize Standart-mBeckman Coulter}ƻǂƪǒǖǔǕǞǘǚǖǊǖǒǎǊSample Loading Solution 
mBeckman Coulter}ƻǂƪƪǗǊǕǒǑǙǚǘǌǘǎǒǕǒǛǙǘǖǘǣǦǨ&(4m%HFNPDQ&RXOWHU}ƻǂƪǛǘǍǕǊǛǗǘǚǏǔǘǖǏǗǎǊǠǒǩǖ
ǙǚǘǒǑǌǘǎǒǜǏǕǩƹǘǍǚǏǢǗǘǛǜǦǙǚǒǋǘǚǊ&(4ǛǘǛǜǊǌǕǩǕǊǗǏǋǘǕǏǏƬǥǡǒǛǕǏǗǒǏǚǊǑǖǏǚǘǌǙǒǔǘǌǒǒǟǙǕǘǣǊǎǒ
ǙǚǘǌǘǎǒǕǒǌǙǚǘǍǚǊǖǖǏFragment Analysis mBeckman Coulter}ƻǂƪǗǊǘǛǗǘǌǊǗǒǒǡǏǍǘǌǥǎǏǕǩǕǒǙǘǎǜǒǙǥǞǒǕǘǜǒǙǥ
ǛǙǚǒǗǩǜǘǓǌǒǛǛǕǏǎǘǌǊǗǒǒǙǘǍǚǏǢǗǘǛǜǦǨǌǗǝǔǕǏǘǜǒǎǒǘǙǚǏǎǏǕǩǕǒǒǟǘǜǗǘǛǒǜǏǕǦǗǘǏǛǘǎǏǚǐǊǗǒǏǌǖǒǔǚǘǋǗǘǖ
ǛǘǘǋǣǏǛǜǌǏ 
ƹǚǒǗǊǎǕǏǐǗǘǛǜǦ ǋǊǔǜǏǚǒǓ ǔ ǘǙǚǏǎǏǕǏǗǗǘǓ ǜǊǔǛǘǗǘǖǒǡǏǛǔǘǓ ǍǚǝǙǙǏ ǘǙǚǏǎǏǕǩǕǒ Ǜ ǒǛǙǘǕǦǑǘǌǊǗǒǏǖ ǙǚǘǍǚǊǖǖǥ
Fragment Sorter (http://www.oardc.ohiostate.edu/trflpfragsort/index.php). ƶǊǜǏǖǊǜǒǡǏǛǔǝǨ ǒ ǛǜǊǜǒǛǜǒǡǏǛǔǝǨ ǘǋǚǊǋǘǜǔǝ
ǚǏǑǝǕǦǜǊǜǘǌ ǚǊǛǡǏǜ ǧǔǘǕǘǍǒǡǏǛǔǒǟ ǒǗǎǏǔǛǘǌ ǎǘǖǒǗǒǚǘǌǊǗǒǩ ƻǒǖǙǛǘǗǊ ǒ ǋǒǘǚǊǑǗǘǘǋǚǊǑǒǩ ǂǏǗǗǘǗǊ ǙǚǘǌǘǎǒǕǒ ǌ
ǙǚǘǍǚǊǖǖǏPast (http://folk.uio.no/ohammer/past/). 




Ƭ ǧǜǘǖ ǒǛǛǕǏǎǘǌǊǗǒǒ ǒǛǙǘǕǦǑǝǩ ǖǘǕǏǔǝǕǩǚǗǘ-ǍǏǗǏǜǒǡǏǛǔǒǓ ǖǏǜǘǎ 7-5)/3 ǖǥ ǌǙǏǚǌǥǏ ǙǚǘǊǗǊǕǒǑǒǚǘǌǊǕǒ ǛǘǛǜǊǌ
ǋǊǔǜǏǚǒǊǕǦǗǘǍǘǛǘǘǋǣǏǛǜǌǊưƴƼǔǝǚǌǙǚǘǠǏǛǛǏǘǗǜǘǍǏǗǏǑǊ 
ƬǙǚǏǎǛǜǊǌǕǏǗǗǘǖǒǛǛǕǏǎǘǌǊǗǒǒǗǊǖǒǋǥǕǒǒǑǝǡǏǗǥǘǛǘǋǏǗǗǘǛǜǒǛǘǛǜǊǌǊǖǒǔǚǘǋǒǘǜǥǛǕǏǙǥǟǘǜǚǘǛǜǔǘǌǔǒǢǏǡǗǒǔǊ
ƹǘ ǛǌǒǎǏǜǏǕǦǛǜǌǝ ǋǘǕǦǢǒǗǛǜǌǊ Ǌǌǜǘǚǘǌ ǗǊǒǋǘǕǦǢǒǓ ǒǗǜǏǚǏǛ ǙǚǏǎǛǜǊǌǕǩǏǜ ǖǒǔǚǘǋǒǘǜǊ ǒǖǏǗǗǘ ǧǜǘǍǘ ǘǜǎǏǕǊ
ǙǒǣǏǌǊǚǒǜǏǕǦǗǘǍǘ ǜǚǊǔǜǊ ǙǜǒǠ ǍǎǏ ǛǘǎǏǚǐǒǖǘǏ ǑǊǎǏǚǐǒǌǊǏǜǛǩ ǗǊ ǗǊǒǋǘǕǏǏ ǎǕǒǜǏǕǦǗǥǓ ǙǏǚǒǘǎ ǒ ǙǚǘǜǏǔǊǨǜ
ǑǗǊǡǒǖǥǏ ǙǚǘǠǏǛǛǥ ǖǒǔǚǘǋǗǘǓ ǞǏǚǖǏǗǜǊǠǒǒ ǔǘǚǖǘǌ ǌ ǜǡ ǚǊǛǣǏǙǕǏǗǒǏ ǔǕǏǜǡǊǜǔǒ ƴǚǘǖǏ ǜǘǍǘ ǌ ǧǜǘǖ ǘǜǎǏǕǏ
ǔǒǢǏǡǗǒǔǊǝǙǜǒǠǌǥǩǌǕǩǏǜǛǩǗǊǒǋǘǕǦǢǏǏǋǒǘǚǊǑǗǘǘǋǚǊǑǒǏǒǔǘǕǒǡǏǛǜǌǘǋǊǔǜǏǚǒǓǋǘǕǏǏ11 ƴƸƯǍǙǘǛǚǊǌǗǏǗǒǨǛ
ǎǚǝǍǒǖǒǘǜǎǏǕǊǖǒǙǒǣǏǌǊǚǒǜǏǕǦǗǘǍǘǜǚǊǔǜǊǍǎǏǒǟǡǒǛǕǏǗǗǘǛǜǦǚǏǎǔǘǙǚǏǌǥǢǊǏǜ8 ƴƸƯǍWei et al., 2013). 
ƲǛǛǕǏǎǘǌǊǗǒǩ ǋǥǕǒ ǙǚǘǌǏǎǏǗǥ ǗǊ ǘǎǗǘǖ ǒǑ ǗǊǒǋǘǕǏǏ ǚǊǛǙǚǘǛǜǚǊǗǏǗǗǥǟ ǙǚǘǖǥǢǕǏǗǗǥǟ ǔǚǘǛǛǏ ǩǒǡǗǘǓ ǙǜǒǠǥ Ȃ 
mƵǘǖǊǗǗ ƫǚǊǝǗ} ǌ ǌǘǑǚǊǛǜǏ    ǒ  ǗǏǎǏǕǦ ƷǏǛǝǢǔǒ ǒ ǋǚǘǓǕǏǚǥ ǒǖǏǨǜ ǚǩǎ ǌǊǐǗǏǓǢǒǟ ǍǏǗǏǜǒǡǏǛǔǒǟ ǒ
ǞǒǑǒǘǕǘǍǒǡǏǛǔǒǟǘǛǘǋǏǗǗǘǛǜǏǓǛǌǩǑǊǗǗǥǟǛǘǜǕǒǡǒǩǖǒǌǗǊǙǚǊǌǕǏǗǒǩǟǒǟǛǏǕǏǔǠǒǒ - ǝǕǝǡǢǏǗǒǏǖǚǏǙǚǘǎǝǔǜǒǌǗǥǟ
ǛǌǘǓǛǜǌǝǔǝǚ-ǗǏǛǝǢǏǔǒǙǘǌǥǢǏǗǒǏǖǐǒǌǘǓǖǊǛǛǥǝǠǥǙǕǩǜ-ǋǚǘǓǕǏǚǘǌNangsuay et alǇǜǘǌǕǒǩǏǜǗǏǜǘǕǦǔǘǗǊ
ǛǝǣǏǛǜǌǏǗǗǥǏ ǚǊǑǕǒǡǒǩ ǜǏǖǙǊ ǚǘǛǜǊ Ǘǘ ǒ ǗǊ ǚǊǑǗǒǠǝ ǌ ǖǏǜǊǋǘǕǒǡǏǛǔǒǟ ǙǘǜǚǏǋǗǘǛǜǩǟ ǙǘǜǚǏǋǕǏǗǒǒ ǔǘǚǖǘǌ
ǧǞǞǏǔǜǒǌǗǘǛǜǒ ǝǛǌǘǏǗǒǩ ǙǒǜǊǜǏǕǦǗǥǟ ǌǏǣǏǛǜǌ Sawicka et al  ƻ ǧǜǒǖ ǜǊǔǐǏ ǛǌǩǑǊǗǥ ǑǗǊǡǒǜǏǕǦǗǥǏ ǚǊǑǕǒǡǒǩ
ǝǛǕǘǌǒǓǌǥǚǊǣǒǌǊǗǒǩǔǘǚǖǕǏǗǒǩǛǘǎǏǚǐǊǗǒǩǌǊǔǠǒǗǊǠǒǒǠǥǙǕǩǜ-ǋǚǘǓǕǏǚǘǌǒǔǝǚ-ǗǏǛǝǢǏǔ 
ƲǗǜǏǚǏǛ ǔ ǒǑǝǡǏǗǒǨ ǖǒǔǚǘǋǒǘǜǥ ǔǒǢǏǡǗǒǔǊ ǌ ǝǔǊǑǊǗǗǥǏ ǙǏǚǒǘǎǥ ǘǗǜǘǍǏǗǏǑǊ ǛǌǩǑǊǗ Ǜ ǞǒǑǒǘǕǘǍǒǡǏǛǔǒǖǒ
ǘǛǘǋǏǗǗǘǛǜǩǖǒǔǝǚ-ǗǏǛǝǢǏǔǒǒǟǘǜǕǒǡǒǩǖǒǘǜǠǥǙǕǩǜ-ǋǚǘǓǕǏǚǘǌƬǌǘǑǚǊǛǜǏǗǏǎǏǕǦǔǝǚǥ-ǗǏǛǝǢǔǒǌǛǚǏǎǗǏǖǒǖǏǨǜ
ǌ - ǚǊǑǊ ǖǏǗǦǢǝǨ ǐǒǌǝǨ ǖǊǛǛǝ Ǚǘ ǛǚǊǌǗǏǗǒǨ Ǜ ǋǚǘǓǕǏǚǊǖǒ ǎǕǩ ǔǘǜǘǚǥǟ ǝǔǊǑǊǗǗǥǓ Ǜǚǘǔ ǩǌǕǩǏǜǛǩ ǙǏǚǒǘǎǘǖ
ǞǒǑǒǘǕǘǍǒǡǏǛǔǘǓ ǑǚǏǕǘǛǜǒ ǔǘǍǎǊ ǙǚǘǌǘǎǒǜǛǩ ǒǟ ǝǋǘǓ Nangsuay et al  ƴ -ǗǏǎǏǕǦǗǘǖǝ ǙǏǚǒǘǎǝ ǗǏǛǝǢǔǒ
ǎǘǛǜǒǍǊǨǜǙǘǕǘǌǘǓǑǚǏǕǘǛǜǒǜǏǌǘǑǚǊǛǜǊǗǊǡǊǕǊǩǓǠǏǔǕǊǎǔǒǔǘǜǘǚǥǓǌǛǚǏǎǗǏǖǛǘǛǜǊǌǕǩǏǜǘǔǘǕǘǕǏǜǙǘǛǜǏǙǏǗǗǘ
ǛǗǒǐǊǩǛǦǎǘǝǚǘǌǗǩǒǗǒǐǏǙǘǛǚǊǌǗǏǗǒǨǛǙǏǚǒǘǎǘǖǙǒǔǊǩǓǠǏǗǘǛǔǘǛǜǒ-100%). 
T-RFLP-ǊǗǊǕǒǑ ǋǊǔǜǏǚǒǊǕǦǗǘǍǘ ǛǘǘǋǣǏǛǜǌǊ ǛǕǏǙǥǟ ǘǜǚǘǛǜǔǘǌ ǔǒǢǏǡǗǒǔǊ ǙǘǑǌǘǕǒǕ ǝǛǜǊǗǘǌǒǜǦ ǙǚǒǛǝǜǛǜǌǒǏ
ǑǗǊǡǒǜǏǕǦǗǘǍǘǔǘǕǒǡǏǛǜǌǊǞǒǕǘǜǒǙǘǌǖǒǔǚǘǘǚǍǊǗǒǑǖǘǌǘǋǣǏǏǡǒǛǕǘǔǘǜǘǚǥǟǛǘǛǜǊǌǕǩǕǘǌǑǊǌǒǛǒǖǘǛǜǒǘǜǙǏǚǒǘǎǊ
ǘǗǜǘǍǏǗǏǑǊǘǜ94.10sǎǘ142.00sǜǊǋǕ 
ƹǘ ǚǏǑǝǕǦǜǊǜǊǖ ǘǠǏǗǔǒ ǜǊǔǛǘǗǘǖǒǡǏǛǔǘǓ ǙǚǒǗǊǎǕǏǐǗǘǛǜǒ ǛǌǥǢǏ  ǞǒǕǘǜǒǙǘǌ ǌǥǩǌǕǏǗǗǥǟ ǞǒǕǘǜǒǙǘǌ ǋǥǕǘ
ǘǜǗǏǛǏǗǘ ǔ ǜǚǏǖ ǞǒǕǝǖǊǖ - )LUPLFXWHV %DFWHURLGHWHV ǒ 3URWHREDFWHULD ǚǒǛ Ƭ ǖǏǗǦǢǏǓ ǛǜǏǙǏǗǒ ǝ ǔǝǚ ǋǥǕǒ





495    ȝɐɕɎɖɎɖɑɎɕɑɓəɗɊɑɗɛɤɓɑɡɎɠɖɑɓɉɓɜəɋɗɖɛɗɌɎɖɎɐɎ 
   








ǙǜǒǠǥDiaz-Sanchez et al., 2013). 




Ƭ ǙǚǘǠǏǛǛǏ ǘǗǜǘǍǏǗǏǑǊ ǡǒǛǕǏǗǗǘǛǜǦ ǋǊǔǜǏǚǒǊǕǦǗǥǟ ǞǒǕǘǜǒǙǘǌ ǝ ǙǜǒǠǥ ǛǗǒǐǊǏǜǛǩ ƶǒǗǒǖǊǕǦǗǘǏ ǔǘǕǒǡǏǛǜǌǘ
ǞǒǕǘǜǒǙǘǌǗǊǋǕǨǎǊǕǘǛǦǌ-ǗǏǎǏǕǦǗǘǖǌǘǑǚǊǛǜǏ 
Ƭ ǌǘǑǚǊǛǜǏ  ǗǏǎǏǕǦ ǔǘǜǘǚǥǓ ǟǊǚǊǔǜǏǚǒǑǝǏǜǛǩ ǛǝǣǏǛǜǌǏǗǗǥǖ ǛǗǒǐǏǗǒǏǖ ǩǓǠǏǗǘǛǔǘǛǜǒ ǝ ǙǜǒǠ ǎǊǗǗǘǍǘ ǔǚǘǛǛǊ
ǗǊǋǕǨǎǊǕǘǛǦ ǝǌǏǕǒǡǏǗǒǏ ǔǘǕǒǡǏǛǜǌǊ ǞǒǕǘǜǒǙǘǌ ǘǎǗǊǔǘ ǒǟ ǡǒǛǕǘ ǌ ǛǚǏǎǗǏǖ ǘǔǊǑǊǕǘǛǦ ǌ  ǚǊǑǊ ǗǒǐǏ ǡǏǖ ǌ -
ǗǏǎǏǕǦǗǘǖǌǘǑǚǊǛǜǏ 
ƲǑǖǏǗǏǗǒǏ ǔǘǕǒǡǏǛǜǌǊ ǜǊǔǛǘǗǘǖǒǡǏǛǔǒǟ ǏǎǒǗǒǠ ǌ ǜǏǡǏǗǒǏ ǘǗǜǘǍǏǗǏǑǊ ǌ ǛǕǏǙǥǟ ǘǜǚǘǛǜǔǊǟ ǙǜǒǠ ǖǘǐǗǘ
ǘǟǊǚǊǔǜǏǚǒǑǘǌǊǜǦ Ǚǚǒ Ǚǘǖǘǣǒ ǧǔǘǕǘǍǒǡǏǛǔǒǟ ǒǗǛǜǚǝǖǏǗǜǘǌ ǘǠǏǗǔǒ ǋǒǘǚǊǑǗǘǘǋǚǊǑǒǩ ǜǊǋǕ   ƻǚǊǌǗǏǗǒǏ
ǧǔǘǕǘǍǒǡǏǛǔǒǟ ǒǗǎǏǔǛǘǌ ǋǒǘǚǊǑǗǘǘǋǚǊǑǒǩ ǛǌǒǎǏǜǏǕǦǛǜǌǝǨǜ ǘ ǗǊǒǋǘǕǦǢǏǓ ǘǎǗǘǚǘǎǗǘǛǜǒ ǛǘǛǜǊǌǊ ǖǒǔǚǘǋǒǘǜǥ
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4  20  40  60  
ƸǋǣǏǏǔǘǕǒǡǏǛǜǌǘǞǒǕǘǜǒǙǘǌ 142.00s.20 94.10s.05 124.54s.90 121.65s.01 
ƮǘǕǩǗǏǒǎǏǗǜǒǞǒǠǒǚǝǏǖǥǟ
ǞǒǕǘǜǒǙǘǌ 15.s.42 14.s.64 10.s.38 24.s.92 
ƲǗǎǏǔǛǂǏǗǗǘǗǊ s s18* 4.s18 4.12 s1 




ǧǔǘǕǘǍǒǡǏǛǔǒǟ ǒǗǎǏǔǛǘǌ ǌ ǙǚǘǠǏǛǛǏ ǘǗǜǘǍǏǗǏǑǊ ǙǜǒǠǥ ǙǘǑǌǘǕǩǨǜ ǙǚǏǎǙǘǕǘǐǒǜǦ ǗǊǕǒǡǒǏ ǘǙǚǏǎǏǕǏǗǗǘǓ
ǙǏǚǒǘǎǒǡǗǘǛǜǒǌǚǊǑǌǒǜǒǒǖǒǔǚǘǋǗǘǍǘǛǘǘǋǣǏǛǜǌǊǔǒǢǏǡǗǒǔǊ 
ƻǘǘǋǣǊǕǘǛǦǘǗǊǕǒǡǒǒǜǊǔǘǓǑǊǔǘǗǘǖǏǚǗǘǛǜǒǌǚǊǑǌǒǜǒǒǖǒǔǚǘǋǒǘǠǏǗǘǑǊưƴƼǝǋǚǘǓǕǏǚǘǌǔǘǜǘǚǊǩǑǊǌǒǛǏǕǊǘǜǚǩǎǊ
ǞǊǔǜǘǚǘǌ ǌ ǡǒǛǕǏ ǔǘǜǘǚǥǟ ǚǊǠǒǘǗ ǛǜǚǏǛǛ ǊǗǜǒǋǒǘǜǒǔǘǜǏǚǊǙǒǩ Lu et al  ƪǗǊǕǘǍǒǡǗǥǏ ǒǑǖǏǗǏǗǒǩ ǌ ǛǘǛǜǊǌǏ
ǖǒǔǚǘǋǗǘǍǘǛǘǘǋǣǏǛǜǌǊǛǕǏǙǥǟǘǜǚǘǛǜǔǘǌǔǒǢǏǡǗǒǔǊǋǥǕǒǑǊǞǒǔǛǒǚǘǌǊǗǥǝǒǗǎǏǏǔǌǙǏǚǒǘǎǌǥǚǊǣǒǌǊǗǒǩ-ǒ-





ǔǕǊǛǛǊ Clostridia ǘǋǕǊǎǊǨǣǒǟ ǛǙǘǛǘǋǗǘǛǜǦǨ ǔ ǍǒǎǚǘǕǒǑǝ ǝǍǕǏǌǘǎǘǌ ǚǊǛǜǒǜǏǕǦǗǥǟ ǔǘǚǖǘǌ Ǜ ǘǋǚǊǑǘǌǊǗǒǏǖ ǕǏǜǝǡǒǟ
ǐǒǚǗǥǟǔǒǛǕǘǜ ƵưƴǎǘǛǜǒǍǊǕǊǖǊǔǛǒǖǊǕǦǗǥǟǑǗǊǡǏǗǒǓǝǙǜǒǠǥ - ǔ-ǗǏǎǏǕǦǗǘǖǝǌǘǑǚǊǛǜǝ ƺǙǘǛǜǏǙǏǗǗǘ
ǛǗǒǐǊǩǛǦǔǗǏǎǏǕǩǖƺ 





ǋǏǕǔǒ ǒǎǏǑǊǖǒǗǒǚǘǌǊǜǦ ǊǖǒǗǘǔǒǛǕǘǜǥ ǝǌǏǕǒǡǒǌǊǕǛǩ ǗǊǡǒǗǊǩ Ǜ -ǗǏǎǏǕǦǗǘǍǘ ǌǘǑǚǊǛǜǊǎǘǛǜǒǍǊǩ ǖǊǔǛǒǖǝǖǊ ǔ-
ǗǏǎǏǕǦǗǘǖǝǌǘǑǚǊǛǜǝƺǛǝǣǏǛǜǌǏǗǗǘǛǗǒǐǊǩǛǦǔ-ǗǏǎǏǕǩǖƺǚǒǛ 
ƻǘǎǏǚǐǊǗǒǏ ǔǒǛǕǘǜ-ǝǜǒǕǒǑǒǚǝǨǣǒǟ ǋǊǔǜǏǚǒǓ ǔǕǊǛǛǊ 1HJDWLYLFXWHV ǛǌǩǑǊǗǗǥǟ Ǜ ǝǛǌǘǏǗǒǏǖ ǕǏǜǝǡǒǟ ǐǒǚǗǥǟ ǔǒǛǕǘǜ
Ƶưƴ ǌ ǜǡ ǝǔǛǝǛǗǘǓ ǙǚǘǙǒǘǗǘǌǘǓ ǖǊǛǕǩǗǘǓ ǌǊǕǏǚǒǊǗǘǌǘǓ ǒ ǒǑǘǌǊǕǏǚǒǊǗǘǌǘǓ ǔǒǛǕǘǜ ǘǋǚǊǑǝǏǖǥǟ Ǚǚǒ
ǚǊǛǣǏǙǕǏǗǒǒǖǘǗǘǛǊǟǊǚǘǌǘǕǒǍǘ- ǒǙǘǕǒǛǊǟǊǚǒǎǘǌǔǘǚǖǘǌǎǘǛǜǒǍǊǕǘǖǊǔǛǒǖǝǖǊǝǙǜǒǠǌ-ǗǏǎǏǕǦǗǘǖǌǘǑǚǊǛǜǏ 
ƲǗǜǏǚǏǛǗǥǏǌǘǑǚǊǛǜǗǥǏǒǑǖǏǗǏǗǒǩǘǜǖǏǡǏǗǥǌǘǜǗǘǢǏǗǒǒǘǋǕǒǍǊǜǗǥǟǙǚǏǎǛǜǊǌǒǜǏǕǏǓǔǒǢǏǡǗǒǔǊǙǜǒǠǥǚǒǛƫ - 
ǖǘǕǘǡǗǘǔǒǛǕǥǟǋǊǔǜǏǚǒǓǚǘǎǘǌLactobacillus ǒ ǋǒǞǒǎǘǋǊǔǜǏǚǒǓǙǘǚǩǎǔǊ%LILGREDFWHULDles, ǔǘǜǘǚǥǏǋǕǊǍǘǎǊǚǩǛǒǗǜǏǑǝ
ǒǖǒ ǚǊǑǕǒǡǗǥǟ ǘǚǍǊǗǒǡǏǛǔǒǟ ǔǒǛǕǘǜ ǒ ǋǊǔǜǏǚǒǘǠǒǗǘǌ ǛǙǘǛǘǋǗǥ ǔ ǊǗǜǊǍǘǗǒǛǜǒǡǏǛǔǘǖǝ ǌǥǜǏǛǗǏǗǒǨ ǒǑ ǔǒǢǏǡǗǒǔǊ
ǙǊǜǘǍǏǗǘǌǌǔǕǨǡǊǩǛǊǕǦǖǘǗǏǕǕǥǙǚǘǜǏǒǛǜǊǞǒǕǘǔǘǔǔǒǔǒǢǏǡǗǝǨǙǊǕǘǡǔǝǙǛǏǌǎǘǖǘǗǊǎǥǛǜǚǏǙǜǘǔǘǔǔǒ 
ƽǚǘǌǏǗǦ ǕǊǔǜǘǋǊǠǒǕǕ ǋǥǕ ǗǊǒǋǘǕǦǢǒǖ ǌ -ǗǏǎǏǕǦǗǘǖ ǌǘǑǚǊǛǜǏ Ȃ s ƺ   Ǌ ǔ 40-ǗǏǎǏǕǦǗǘǖǝ Ǜǚǘǔǝ
ǌǥǚǊǣǒǌǊǗǒǩǖǊǔǛǒǖǊǕǦǗǘǛǗǒǐǊǕǛǩǎǘǝǚǘǌǗǩsƺƸǋǚǊǜǗǊǩǑǊǌǒǛǒǖǘǛǜǦǗǊǋǕǨǎǊǕǊǛǦǌǘǜǗǘǢǏǗǒǒ














ƲǑ ǙǚǏǎǛǜǊǌǕǏǗǗǥǟ ǗǊ ǚǒǛǝǗǔǏ ƭ ǎǊǗǗǥǟ ǌǒǎǗǘ ǡǜǘ ǖǊǔǛǒǖǊǕǦǗǘǏ ǛǘǎǏǚǐǊǗǒǏ ǝǛǕǘǌǗǘ-ǙǊǜǘǍǏǗǗǥǟ ǋǊǔǜǏǚǒǓ
ǛǏǖǏǓǛǜǌEnterobacteriaceae, Pseudomonadaceae ǒǙǘǚǩǎǔǊActinomycetales ǌǥǩǌǕǏǗǘǝǙǜǒǠǌǌǘǑǚǊǛǜǏǗǏǎǏǕǦƺ
 ǡǜǘ ǛǌǒǎǏǜǏǕǦǛǜǌǝǏǜ ǘ ǗǏǔǘǜǘǚǘǓ ǗǏǛǋǊǕǊǗǛǒǚǘǌǊǗǗǘǛǜǒ ǖǒǔǚǘǋǗǥǟ ǛǘǘǋǣǏǛǜǌ ǙǜǒǠ ǌ ǎǊǗǗǥǏ ǙǏǚǒǘǎǥ
ǘǗǜǘǍǏǗǏǑǊ 
497    ȝɐɕɎɖɎɖɑɎɕɑɓəɗɊɑɗɛɤɓɑɡɎɠɖɑɓɉɓɜəɋɗɖɛɗɌɎɖɎɐɎ 
   







Ƭ ǌǘǑǚǊǛǜǏ - ǗǏǎǏǕǦ ǝ ǗǏǛǝǢǏǔ ǌǥǩǌǕǏǗǘ ǎǘǛǜǘǌǏǚǗǘǏ ǛǗǒǐǏǗǒǏ ǛǘǎǏǚǐǊǗǒǩ ǚǩǎǊ ǝǛǕǘǌǗǘ-ǙǊǜǘǍǏǗǗǥǟ ǒ
ǙǊǜǘǍǏǗǗǥǟǜǊǔǛǘǗǘǌȂ ǛǏǖǏǓǛǜǌǊ(QWHUREDFWHULDFHDHǙǘǚǩǎǔǊ3VHXGRPRQDGDOHVǞǒǕǝǖǊ7HQHULFXWHV 
ƬǥǩǌǕǏǗǗǥǏ ǑǊǔǘǗǘǖǏǚǗǘǛǜǒ ǛǌǒǎǏǜǏǕǦǛǜǌǝǨǜ ǘ ǗǊǕǒǡǒǒ ǘǜǚǒǠǊǜǏǕǦǗǘǓ ǛǌǩǑǒ ǙǚǘǠǏǗǜǗǘǍǘ ǛǘǎǏǚǐǊǗǒǩ ǚǩǎǊ
ǙǊǜǘǍǏǗǗǥǟǖǒǔǚǘǘǚǍǊǗǒǑǖǘǌǛǎǘǕǏǓǙǚǏǎǛǜǊǌǒǜǏǕǏǓǗǘǚǖǊǕǦǗǘǓǖǒǔǚǘǋǒǘǜǥǔǒǢǏǡǗǒǔǊƸǋǘǛǗǘǌǊǗǗǘǛǜǦǗǊǕǒǡǒǩ
ǜǊǔǒǟ ǑǊǔǘǗǘǖǏǚǗǘǛǜǏǓ ǙǘǎǜǌǏǚǐǎǊǏǜǛǩ ǘǙǝǋǕǒǔǘǌǊǗǗǥǖǒ ǎǊǗǗǥǖǒ ǘ ǋǊǔǜǏǚǒǘǛǜǊǜǒǡǏǛǔǒǟ ǛǌǘǓǛǜǌǊǟ ǑǊ ǛǡǏǜ





ǙǚǘǌǏǎǏǗǗǥǟ ǒǛǛǕǏǎǘǌǊǗǒǓ ǛǌǒǎǏǜǏǕǦǛǜǌǝǨǜ ǘ ǗǊǕǒǡǒǒ ǝ ǔǝǚ ǑǊǖǏǜǗǥǟ ǒǑǖǏǗǏǗǒǓ ǌ ǋǊǔǜǏǚǒǊǕǦǗǘǖ ǛǘǘǋǣǏǛǜǌǏ
ǛǕǏǙǥǟǘǜǚǘǛǜǔǘǌǔǒǢǏǡǗǒǔǊǌǜǏǡǏǗǒǏǘǗǜǘǍǏǗǏǑǊ 
ƶǒǔǚǘǋǒǘǠǏǗǘǑ ǙǜǒǠǥ ǌ -ǗǏǎǏǕǦǗǘǖ ǌǘǑǚǊǛǜǏ ǟǊǚǊǔǜǏǚǒǑǘǌǊǕǛǩ ǗǊǒǋǘǕǦǢǏǓ ǘǎǗǘǚǘǎǗǘǛǜǦǨ ǛǘǛǜǊǌǊ ǘ ǡǏǖ
ǛǌǒǎǏǜǏǕǦǛǜǌǝǨǜǎǊǗǗǥǏǊǗǊǕǒǑǊǋǒǘǚǊǑǗǘǘǋǚǊǑǒǩǗǊǘǛǗǘǌǏǧǔǘǕǘǍǒǡǏǛǔǒǟǒǗǎǏǔǛǘǌ 
Ƭ-40-ǗǏǎǏǕǦǗǥǓǙǏǚǒǘǎǝǙǜǒǠǗǊǋǕǨǎǊǏǜǛǩǛǝǣǏǛǜǌǏǗǗǥǓǛǎǌǒǍǌǛǘǛǜǊǌǏǖǒǔǚǘǋǒǘǠǏǗǘǑǊǛǕǏǙǥǟǘǜǚǘǛǜǔǘǌưƴƼ 
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ǋǊǔǜǏǚǒǓ ǔǕǊǛǛǊ Negativicutes ǒ ǋǊǔǜǏǚǒǓ Ǜ ǌǥǛǘǔǒǖǒ ǊǗǜǊǍǘǗǒǛǜǒǡǏǛǔǒǖǒ ǛǌǘǓǛǜǌǊǖǒ %LILGREDFWHULDles, Bacillus Ǌ
ǜǊǔǐǏǎǘǛǜǘǌǏǚǗǘǏǛǗǒǐǏǗǒǏǛǘǎǏǚǐǊǗǒǩǚǩǎǊǝǛǕǘǌǗǘ-ǙǊǜǘǍǏǗǗǥǟǒǙǊǜǘǍǏǗǗǥǟǜǊǔǛǘǗǘǌ 
ƹǘǕǝǡǏǗǗǥǏ ǚǏǑǝǕǦǜǊǜǥ ǊǗǊǕǒǑǊ ǛǘǛǜǊǌǊ ǖǒǔǚǘǋǒǘǜǥ ǔǒǢǏǡǗǒǔǊ ǌǙǘǕǗǏ ǑǊǔǘǗǘǖǏǚǗǥ ǒ ǒǖǏǨǜ ǗǊǍǕǩǎǗǝǨ
ǌǑǊǒǖǘǛǌǩǑǦ Ǜ ǞǒǑǒǘǕǘǍǒǡǏǛǔǒǖ ǛǘǛǜǘǩǗǒǏǖ ǙǜǒǠ Ƭ ǌǘǑǚǊǛǜǏ  ǗǏǎǏǕǦ ǙǒǣǏǌǊǚǒǜǏǕǦǗǥǓ ǜǚǊǔǜ ǔǝǚ-ǗǏǛǝǢǏǔ
ǗǏǎǘǛǜǊǜǘǡǗǘ ǚǊǑǌǒǜ ǌ ǛǌǩǑǒ Ǜ ǡǏǖ ǗǊǋǕǨǎǊǏǜǛǩ ǗǏǔǘǜǘǚǊǩ ǎǏǛǜǊǋǒǕǒǑǊǠǒǩ ǖǒǔǚǘǋǒǘǧǔǘǛǒǛǜǏǖǥ ǔǒǢǏǡǗǒǔǊ
ǟǊǚǊǔǜǏǚǒǑǝǏǖǊǩ ǌǥǛǘǔǒǖ ǛǘǎǏǚǐǊǗǒǏǖ ǝǛǕǘǌǗǘ-ǙǊǜǘǍǏǗǗǥǟ ǒ ǙǊǜǘǍǏǗǗǥǟ ǖǒǔǚǘǘǚǍǊǗǒǑǖǘǌ Ƭ -ǗǏǎǏǕǦǗǘǖ
ǌǘǑǚǊǛǜǏ ǗǏǛǝǢǔǒ ǎǘǛǜǒǍǊǨǜ ǙǏǚǒǘǎǊ ǞǒǑǒǘǕǘǍǒǡǏǛǔǘǓ ǑǚǏǕǘǛǜǒ ǝ Ǘǒǟ ǗǊǋǕǨǎǊǏǜǛǩ ǌǥǛǘǔǒǓ ǝǚǘǌǏǗǦ ǩǒǡǗǘǓ
ǙǚǘǎǝǔǜǒǌǗǘǛǜǒǙǘǛǜǏǙǏǗǗǘǛǗǒǐǊǨǣǏǓǛǩǔ-ǗǏǎǏǕǦǗǘǖǝǌǘǑǚǊǛǜǝ 
ƬǠǏǕǘǖǙǘǕǝǡǏǗǗǥǏǌǚǏǑǝǕǦǜǊǜǏǙǚǘǌǏǎǏǗǗǘǓǚǊǋǘǜǥǎǊǗǗǥǏǘǋǒǑǖǏǗǏǗǒǩǟǛǘǛǜǊǌǊǖǒǔǚǘǋǒǘǜǥǔǒǢǏǡǗǒǔǊǙǜǒǠǥ
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